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PEPTIDE SUGAR MIMETIC OF A^-ACETYLGALACTOSAMINE FOR USE AS 
A POTENTIAL CANCER AND PATHOGEN THERAPY 

Laura L. Eggink, Valerie L. Jacobs and J. Kenneth Hoober 

Rationale^ 

Carbohydrate antigens are immune targets associated with a variety of pathogens 
and cancers. Lectin-caibohydrate mteractions are required for macrophage-mediated 
toxicity toward these inyaders. A human serum glycoprotein, human Vitamin D-Binding 
protein, with known macrophage activating activity/ can be administered as a therapy 
against cancers and pathogens (1,2). Unfortunately, viruses and cancers produce 
glycosidases which cleave sugar moieties from natural and man-made therapeutic 
antigens and Ibereby inactivate the protein. Molecular mimics of carbohydrates presents a 
novel and stable altemative source of compounds to target pathways involving protein- 
carbohydrate interactions. Expected outcome: The peptide mimetic therapy will not 
require aiV-acetylgalactosamine (GalNAc), which is difBcult to produce and is easily 
inactivated. The peptide mimetic will have all the activity of human Vitamin DrBinding 
protein but will possess greater stability and ease of synthesis. Additionally, Ihesequence 
of the active site is novel and without homology to current patents held on Vitamin D- 
Binding protein. 

Summary of the Invention 

We have discovered a 12-mer peptide seqiience.that mimics a required GalNAc 
of a macrophage activatmg factor, as determined by binding to a GalNAc specific lectin. 
To increase stability and reactivity, thisjiecMe mav be fused to a orotfiis carrier, such as 
the C-terminus of human Vitamin D-Binding protein. It has been previously shown that 
peptide sugar mimetics can induce functional carbohydrate cross-reactive immune 



responses in pathogen and tumor models (3). Therefore,, tbis fiision peptide is expected to 
be active in the tiierapeutic remission of cancer and biological inactivation of pathogen 
infection. Peptide mimetics also have an advantage in that they can be synthesized in 
prokaryotic organisms.^Because of the novelty of this mventioh, a suite of patents may be 
filedjiijUEEi2ilo£lhe4iegtiHe sugar mimetic, which may include intellectual property 
noverine activity and del' very of the peotid?. This cluster would provide an attractive 
portfoUo to interested licensees. 

Construction of GalNAc Peptide Mimetic 

Combinatorial peptide libraries displayed on phage M13 provided approximately 
3 X lO' variants of a 12-amino acid sequence. Each of these sequences were present 
in about 55 copies. The total library was screened with a GalNAc-specific lectin to search 
for a peptide mimetic of the sugar. Phage particles that bound to the lectin were eluted 
with free GalNAc and the process was repeated several times. After DNA of phage that 
were selected by this procedure were sequenced, a imique consensus amino acid 
sequence of VQATQSNOHTPR emerged. Insertion of variations of this sequence should 
allow construction of a series of fusion peptides with which binding affinities and 
consequently activity can be manipulated to achieve optimal clinical results. 
[Conunerialization of sequences discovered using Ph.D.™, a trademark of New England 
Biolabs, Inc., may require a liscence from Dyax Corp.] 

Testing the Hypothesis 

Branched and linear, peptidescpntainine the mimetic seauence were synthesized 
by solid-phase methods usin&standard.Fmoc_side c hain nrote ction- The branched peptide 
was constructed on a noly- l vsinp c nr e- r nnffi^fig g^nf 4 branches containine.aJink^' 



sequence of GGGS and a dansylated C-tenninal cysteine. The linear peptide also . 
contained tiie linker sequence GGGS, a dansyl group and was C-tenninally linked to a 
polystyrene bead. Human monocyte cell line THP-1 and mouse monocyte cell line 
"WEHI-3 have been.pui-chased for macrophage activation assays. Assays for activiation 
will include oxidative burst assays, cytochrome C reduction assays, and fluorescence 
microscopy. Id addition, N-terminally linked cross-linking reactive groups will be 
appended to the linear peptide for immunoprecipitation assays. The peptides will be 
crosslinked to the macrophage lectin receptor during activation and the 
immunoprecipitated complex will be sequenced by mass spectrometry. Identification of 
tiie receptor may lead to additional patent coverage. 

For in vivo production of a^alNAc peptide mimetic fusion protein, panning of a 
C7C Phage Display Peptide Library kit based on combinatorial library of random 7-mers 
flanked by a pair of cysteine residues is currently underway. Disulfide constrained 
peptides will be useful in maintaining the structural integrity of the mimetic. This 
sequence will be incorporated into the C-terminal loop domain of human Vitamin D- 
Binding protein and overexpressed in the appropriate host. 
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